. As a matter of fact a symmetric mass distribution is observed similar to the one of the fission products following compound nucleus formation. Theoretical investigations have also shown this possibility [2] [3] [4] [5] [6] [7] and the corresponding mechanism has been called fast fission [3] [4] . It can be understood to occur as follows :
1. Introduction. - The understanding of the fusion process is one of the oldest problems in heavy ion physics and it still keeps nowadays a high level of interest while it has been traditionally closely associated to compound nucleus formation, it seems now that the fusion cross section cannot always be identified to the compound nucleus cross section. Recent experiments might indicate the possible existence of a delayed deep inelastic component with a lifetime larger than the relaxation time associated to mass transfer [1] . As a matter of fact a symmetric mass distribution is observed similar to the one of the fission products following compound nucleus formation. Theoretical investigations have also shown this possibility [2] [3] [4] [5] [6] [7] and the corresponding mechanism has been called fast fission [3] [4] . It can be understood to occur as follows :
If the system is trapped in the entrance potential because of friction forces, it does not necessarily evolve to a compound nucleus configuration. Indeed, during the reorganization of the densities, the pocket in the potential energy surface where the system has been trapped, might disappear.
This occurs for instance for large angular momenta when the fission barrier vanishes. Consequently the system reseparates again without forming a compound nucleus. However the mass distribution of these products will be symmetric if the time during which the system remains trapped is of the order or larger than the relaxation time for mass transfer. This kind of process has been extensively discussed in references [4] [5] [6] .
In this letter we would like to use the model of references [4] [5] [6] [8] .
°T he dynamical models [9] [10] [11] 2. Outline of the macroscopic model. - The model which we use has been described at length in references [4] [5] [6] . We shall just recall here a few important things which will be useful for our purpose.
The heavy ion collision is described by means of 4 macroscopic variables : two of them for the relative motion of the two ions and the two others for mass and isospin transfer. The deformations which are induced during the process are simulated by allowing a transition between a sudden potential [12] , V~, in the entrance channel and an adiabatic potential [13] , Va, in the exit channeL In this way the total interaction potential, V, is taken of the form :
with the boundary condition l(t) is a reorganization parameter which can be rewritten from (1) [14] )
In this model the dynamical evolution of the system is given by a density distribution in phase space of the collective degrees [15] . This distribution satisfies a transport equation the solution of which is a gaussian. The first moments of this distribution, which are the mean values of the collective variables, satisfy Newton equations with friction forces and follow classical trajectories. The second moments give the dispersion around these mean trajectories. The transport coetti~-cients, which are the inputs necessary to solve the transport equation are the same as those of references [5, 6] except for the tangential friction coefficient y~. This latter quantity has been chosen here to be equal to yr/2 where yr is the radial friction coefficient Indeed the relation = 2 ye can directly be obtained from the window formula of reference [16] . With this relationship, the results of reference [6] it is also the case for static models. This is so because the energy loss almost compensates the decrease of the potential energy due to the loss of angular momentum [22] . The low energy tail, which is apparent for the Cl + Ni system, cannot be reproduced by our model because we do not treat barrier transparency. ' As the bombarding energy increases the energy loss due to friction forces is larger than the decrease of the potential energy due to the loss of angular momentum. As a matter of fact the fusion cross section is smaller than the one predicted by a static model using the fusion barrier. This is known in static approaches and was the reason to introduce the critical distance concept [23] . We see however here that there is no need to introduce the notion of critical distance to explain the data and that the decrease of (1F at medium bombarding energies appears naturally as a result of friction forces. From our model the need of a critical distance has to be understood as an overpush necessary to have fusion due to the loss of kinetic energy before reaching the top of the fusion barrier.
At high bombarding energies we have a third regime in the plot 7p versus 1/E~M where the critical angular momentum saturates. This is illustrated for instance by the Mg + Cu system. This can be understood in our model as follows : let /1 be the angular momentum for which the pocket of the sudden interaction potential disappears. If there is no more a pocket the system cannot be trapped and fusion is not anymore possible. This means that the critical angular momentum remains bounded to a value ~. This value is larger than /1 because tangential friction decreases the orbital angular momentum during the reaction. /g~ can for instance correspond to the value /1 before sticking. 4 . What happens to the fusion trajectories.
For completeness we shall now examine what happens to the trajectories which have been trapped in the pocket of the sudden potential (an extensive discussion can be found in references [5, 6] ). Three cases can happen :
1) The system has a fission barrier and the saddle configuration in the adiabatic potential is located outside the bottom of the pocket of the sudden potential In this case the system evolves to a compound nucleus. This occurs for light systems like Ca + Ca, Mg + Al or 0 + AL
2) The saddle configuration is more compact than the configuration corresponding to the bottom of the pocket Then a compound nucleus cannot be formed and the system reseparates in two almost symmetric fragments. Such a process corresponds to fast fission or as in reference [7] to quasi-fission.
3) The system has no more a fission barrier due to angular momentum. In this case a compound nucleus cannot be formed and we observe fast fission. This process has been discussed at length in references [3] [4] [5] [6] Finally it is interesting to consider the influence of charge equilibration. We know from deep inelastic reactions that this mode relaxes very quickly to equilibrium [25] but it needs first to be excited A TDHF calculation [26] [ 19] . The dashed line is the result of a calculation with an early excitation of charge equilibration (see text).
out from the relative kinetic energy. The more underdamped the collective mode, the stronger the extra damping induced in the relative motion. That is why the charge equilibration mode affects the fusion cross sections. Therefore, although it has a very short relaxation time, charge equilibrium seems to be excited after fusion is decided, ie. after passing the top of the fusion barrier.
